We present the coupling of atomic force microscopy (AFM) and nuclear magnetic resonance (NMR) technologies to enable topographical, mechanical, and chemical profiling of biological samples. Here, we fabricate and perform proof-of-concept testing of radiofrequency planar microcoils on commercial AFM cantilevers. The sensitive region of the coil was estimated to cover an approximate volume of 19.4 × 10 3 µm 3 (19.4 pl). Functionality of the spectroscopic module of the prototype device is illustrated through the detection of 1 Η resonance in deionized water. The acquired spectra depict combined NMR capability with AFM that may ultimately enable biophysical and biochemical studies at the single cell level.
"On contribution and detection of higher eigenmodes during dynamic atomic force microscopy"
Govind Saraswat and Murti V. Salapaka Department of Electrical and Computer Engineering, University of Minnesota-Twin Cities, Minneapolis, Minnesota 55455, USA Dynamic mode operation of Atomic Force Microscopes relies on demodulation schemes to get information from different flexure modes of the cantilever while imaging a sample. In the article, we demonstrate that the conventional approach of discerning higher mode participation via amplitude and phase demodulation is not suitable for high bandwidth applications. Furthermore, we provide a method where the higher mode participation is reconstructed with high fidelity, and present a scheme for high bandwidth detection of higher modes when their participation becomes significant. These methods are shown to outperform the traditional amplitude-phase demodulation schemes in terms of speed, resolution, and fidelity. The framework developed is tested on simulations and the method's utility for first two modes is demonstrated experimentally.
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"High Speed Atomic Force Microscopy Enabled by a Sample Profile Estimator"
Peng Huang1 and Sean B. Andersson1,2 1 Department of Mechanical Engineering, Boston University, Boston, Massachusetts 02215, USA 2 Division of Systems Engineering, Boston University, Boston, Massachusetts 02215, USA In this paper, an estimation scheme for imaging in Atomic Force Microscopy (AFM) is presented which yields imaging rates well beyond the bandwidth of the vertical positioner and allows for high-speed AFM on a typical commercial instrument. The estimator can be applied to existing instruments with little to no hardware modification other than that needed to sample the cantilever signal. Experiments on a calibration sample as well as lambda DNA are performed to illustrate the effectiveness of this method. These show a greater than an order-of-magnitude improvement in the imaging rate APPLIED PHYSICS LETTERS 102, 253701 (2013) "Biomolecule recognition using piezoresistive nanomechanical force probes" Giordano Tosolini,1 Filippo Scarponi,2 Salvatore Cannistraro,2 and Joan Bausells1 1 Barcelona Microelectronics Institute, IMB-CNM (CSIC), 08193 Bellaterra, Spain 2 Biophysics and Nanoscience Centre, CNISM-DEB, Universita della Tuscia, Largo dell' University 01100 Viterbo, Italy Highly sensitive sensors are one of the enabling technologies for the biomarker detection in early stage diagnosis of pathologies. We have developed a self-sensing nanomechanical force probe able for detecting the unbinding of single couples of biomolecular partners in nearly physiological conditions. The embedding of a piezoresistive transducer into a nanomechanical cantilever enabled high force measurement capability with sub 10-pN resolution. Here, we present the design, microfabrication, optimization, and complete characterization of the sensor. The exceptional electromechanical performance obtained allowed us to detect biorecognition specific events underlying the biotin-avidin complex formation, by integrating the sensor in a commercial atomic force microscope APPLIED PHYSICS LETTERS 103, None 
